and swellings about joints, which closely resembled some of the features of the disease in man. These features were first observed in monkeys inoculated with material from patients with acute rheumatism, but upon closer examination of the entire stock of animals, similar manifestations were occasionally encountered in normal animals and in some that had recovered from measles. In addition to subcutaneous nodules, .the most striking lesion, upon casual observation, was a blister on the palms and soles, thought at first to be due to irritation from the disinfectant used in cleaning the cages. The keeper of the animal house stated that he had occasionally noted similar buU~e in monkeys imported in previous years. At first, no connection between these blisters and the subcutaneous nodules and periarticular edema was suspected, but later it seemed probable that all were dependent upon a single etiologic factor, a nematode. Search of the literature has failed to disclose a description of this disease in monkeys. As these animals are commonly used in laboratory experiments, it is thought advisable to make a note of the findings in order that other observers may be saved confusion.
Clinical Description.
The subcutaneous nodules most closely resembling similar nodules in children or adolescents with acute rheumatic fever were found over * Read before the Society for Experimental Pathology, New Haven, Decemo i~er 28, 1921. 599 the dorsal aspect of the hands and feet; they were easily missed unless the overlying hair was kept short by frequent shaving. The evolution of a single nodule was as follows: A circular area of subcutaneous edema from 4 to 10 ram. in diameter would appear. Careful palpation at times disclosed a small indistinct nodular thickening in the middle of the edematous area. After 2 or 3 days the edema would disappear and the nodule become more distinct. The smaller nodules, 1 or 2 ram. in diameter, were hard, globular, and definitely subcutaneous, so that the overlying skin could be easily moved over them; often they could be more readily detected by placing the hand or foot of the monkey between a light and the observer, when the overlying skin had a white or gray shining, translucent appearance. Larger nodules were not infrequently ovoid in outline and obviously more easily detected than the smaller ones ( Fig. 1) . Aside from edema, no objective signs of acute inflammation were grossly manifested in the skin or subcutaneous tissue; sometimes the animals gave evidence of moderate tenderness of the diseased area, at other times they seemed oblivious of any hurt. Following the initial appearance of the nodules they diminished in size so gradually that very little if any difference could be detected from day to day, but measurement every 3 or 4 days demonstrated a definite decrease. The smaller nodules persisted from 1 to 4 weeks; it was often difficult to determine definitely the exact day when they could no longer be detected. Small nodules of this type were seen most commonly over the dorsal aspects of the metacarpal or metatarsal bones, as if closely associated with the tendon sheaths in these regions; several were also seen over the metacarpophalangeal joints; and a few over the proximal phalanges. A few were found over the ulna just below the tip of the olecranon, and over the tendons in the lower third of the leg. Larger nodules, from 3 to 5 mm, in diameter, were occasionally found over the wrist or posterior aspect of the elbow joint. These larger nodules disappeared more slowly than the smaller ones; they never showed evidence of softening in the center. A second type of subcutaneous lesion was found more frequently over the muscles of the arm (Figs. 2 and 3) , forearm, and thigh, less frequently over the leg. It consisted of swellings of irregular size and extent, in which the process seemed to inwflve both the skin and sub-cutaneous tissue. At times these papules were flat, from 5 to 10 mm. broad and from 8 to 20 ram. long, and seemed to be from 2 to 3 mm. in depth; at other times they were narrow ridge-like thickenings, 2 to 3 ram, broad and 5 to 30 ram. long, sometimes straight, but more often comma-, L-, or horseshoe-shaped. In some of these lesions indefinite nodules could be detected; in others the swelling assumed a diffuse serpiginous appearance. The nodules, if present, often did not have the definite discrete feeling on palpation that was so characteristic of the lesions over the tendons of the hands and feet. Occasionally, when the lesion was close to a superficially lying bony surface, discrete nodules were very distinct. The more diffuse appearance of many of the papular lesions over muscular areas seemed to be due to a more intimate association between the nodule and ~ overlying skin, and possibly more persistent edema than was present in the lesions over tendon sheaths and joints. Occasionally larger single nodules slmilar to those about the joints were found over large muscle groups. Rarely, Iocallzed areas of firm cutaneous edema from 5 to 10 ram. in diameter were noted; they would persist from 2 to 5 days and quickly disappear without leaving any gross evidence of cellular infiltration. They resembled urticarial wheals more than subcutaneous rheumatic nodules.
A more extensive form of subcutaneous swelling was found about the ankles and wrists of some of the monkeys. It was usually seen in only one extremity at a time, although in one instance both feet were involved simultaneously (Figs. 4 to 7) . It consisted of a diffuse thick, soft, edematous area, not sharply outlined; the overlying skin at times was glistening, due to the tension; but there was no other local sign of inflammation. Occasionally the monkey favored the affected limb. At times the edema was confined to the dorsum of the hand or foot (Fig. 8) ; again it was seen only about the internal or external aspect of the wrist or ankle joint. It lasted from 2 to 10 days. Once or twice the swelling disappeared after 2 or 3 days but reappeared after an interval of 3 to 5 days.
Attempts to obtain fluid by puncture of the swollen area yielded only a small amount of blood-tlnged serum. Puncture of the underlying ankle joint in two instances yidded only 1 or 2 drops of normal joint fluid that gave no bacterial growth on ordinary aerobic cultures.
No nodules were found in the subcutaneous tissues following the subsidence of this massive edema; but it was soon found that this type of swelling was always associated with a peculiar blister of the palms or soles in the immediate neighborhood of the swelling. The nature of these blisters gave the clue to the causation of all of the lesions described.
The most obvious pathologic alteration of the palms or soles was an elongated blister 3 to 5 ram. broad, and 2 to 10 cm. long, serpiginous in form as though something had burrowed between the horny epidermis and coriurn and deposited an irritating substance in its tract. Closer observation of the evolution of the bulla revealed at first a small oval blister about 3 by 5 ram. in size, filled with a blood-tinged serous fluid (Fig. 9) ; a day or two later it increased to an elongated serpiginous blister filled with similar material (Fig. 10) ; after another day the fluid became purulent, and the lesions had a yellow color. At this time a portion of the epidermis would be knocked off and the contents of the blister discharged; at times the bulla burst before the fluid had become purulent. In either event, the epidermis over the blister usually desquamated, 1.eaving a smooth elongated serpiginous area with borders composed of ragged skin (Fig. 11) . Gradually the denuded areas were covered with normal skin; and after 2 or 3 months the hand or foot showed no evidence of having been diseased. With the exception of the integument at the base and side of the nails, the only cutaneous area that has shown the bullous type of reaction has been the horny skin over the palms and soles, and between the fingers and toes; occasionally a blister was seen at the border of the palms extending 1 or 2 ram. into the neighboring hairy skin.
Occasionally by examination of the palms or soles with a hand lens a very fine serpiginous burrow was seen under the epidermis; it was from 0.3 to 0.5 mm. wide and several centimeters long, gray to brown in color, with no gross evidence of inflammation of the tissue at its side. At times the end of the burrow seemed to communicate with a collapsed blister. It is possible that this fine lesion, appearing as though a thread had been drawn in an irregular direction under the epithelium, is the earliest manifestation of the disease in the palms and soles--a stage before any tissue reaction has occurred.
Examination of the fluid obtained from the blisters revealed a lemonshaped egg, characteristic of certain nematodes. Later adult worms, the diameter of a hair, about 2 cm. long, were obtained from several lesions.
Examination of the stools failed to reveal either the worm or eggs of this type. Microscopic examination of the tissue removed during life indicated that all of the lesions were due to the presence of a WOrm.
Temperature.
The temperature of the monkeys varied from 101.5-103.5°F., with an average afternoon temperature of about I°F. higher than that of the morning. The temperature of the room exerted a certain influence, the temperatures of the monkeys being relatively low when the animal house was cold and high when it was warm.
In general, the presence of blisters and nodules did not influence the temperature of the monkeys. One animal having nodules over long periods, and also inoculated with human joint fluid on two oc-• casions, showed only an occasional rise in temperature above 103"F. In a few instances, when infection of the blisters had occurred, accompauied by swelling and redness of the ankle or wrist, there was fever of 105°F.
Certain of the monkeys, both control and inoculated, at various t~mes had unexplained short febrile bouts.
Blood Picture.
The blood picture resulting from this nematode infection was dlf~ cult to determine, as most of the monkeys at this time harbored another nematode of the genus ~sophagostomum, this latter being found encysted in the wall of the intestine, mesentery, and omentum. In the monkeys examined, which showed blisters and nodules, the leucocytes varied from 13,000 to 30,000 per c.mm. Leucocyte counts of monkeys not showing such lesions varied from 14,000 to 20,000 per c.rnm. Eosinophilia, 7 to 30 per cent, was present in all monkeys examined.
Histopathology of the Subcutaneous Nodules.
Though the various clinical pictures are better understood after a study of the histopathology of the nodules of different ages, it is preferable to give a composite description of the lesions of various ages rather than to describe single nodules. The worm will be described in detail later. In all of the subcutaneous lesions in which it was found, it was from 35 to 55 microns in diameter and delimited by a hyaline cuticle staining pink with .eosin-methylene blue, red with Van Gieson, and pale red to grayish red with methyl green-pyronine. This cuticle was at times the only worm structure that could be detected in older nodules; it seemed to be the portion of the parasite most resistant to the defensive agencies of the host.
In the youngest lesion, in which very little except edema of the skin and underlying tissues was clinically demonstrable, the area upon removal had a diffuse, gray, moist appearance, and no definite nodule could be detected. Microscopic examination of such an area usually revealed a single cross-section of.the worm in each section; the parasite was surrounded by a collar of epithelioid ceils and polymorphonuclear eosinophils; the total thickness of the collar was from two to five cells (Figs. 12 and 13) . Small blood vessels nearby showed a marked perivascular reaction made up of actively dividing epithelioid cells (endothelial leucocytes) and polymorphonuclear eosinophils; vessels situated at least 10 mm. from the worm often showed this perivascular reaction (Fig. 14) . The surrounding connective tissue showed distinct edema with scattered eosinophils (Figs. 12 and 13) . In some slightly older lesions the worm and collar of cells were surrounded by a narrow circular area filled with fibrin; this in turn was encompassed by an area made up of a loose network of fibrin and cells with branching cell bodies and pale vesicular nuclei (Fig. 14) . Edema, perivascular reaction, and diffuse infiltration with eosinophils were present in the surrounding tissue of all of the early lesions. In an area slightly older than the one just described many newly formed thin walled blood vessels were seen; also a few polynudear cells with two, four, eight, or more closely packed, pale vesicular nuclei and very little cell body; they were probably young giant cells.
In those lemons, however, in which a distinct nodule from 2 to 4 ram. in diameter was evident at the time of earliest observation, microscopic examination revealed several coils and cross-sections of the parasite in each section; it seemed as though the worm were confined to a smaller area with consequently a more intense local reaction (Figs. 15 and 16) . Some coils of the worm were surrounded simply by coagulated blood, others by a collar of cells similar to that previously described; often many of these cells had deep staining pycnotic nuclei as if they had been injured by some toxic agent; still other sections of the parasite were surrounded by epithelioid cells, lymphocytes, eosinophils, and giant cells. In two nodules this area of worm, hemorrhage, and cell reaction was surrounded on all except one side, or peduncle, by a zone of fibrillarand granularmaterial into which were growing many young actively dividing cells with pale, vesicular nuclei and cell bodies with long branching processes; these young cells could be seen arising from the connective tissue surrounding the nodule. This area of actively growing cells closely resembled the edge of a tissue culture (Fig. 16 ). The portion of the lesion called the peduncle was made up of many newly formed capillaries and cells with large, pale, vesicular nuclei. As one passed towards the normal connective tissue these cells approximated more and more the appearance of the fixed connective tissue elements. In none of the lesions of this age was there much capsule formation, although in some areas a mosaic of spindle cells with large pale nuclei could be detected; methyl green-pyronine stained sections showed plasma cells most numerous in this zone. Practically all of the small blood vessels within a radius of 3 to 5 ram. showed the marked perivascular reaction previously mentioned; about some of them many closely packed plasma cells were visible, and about others were numerous eosinophils. In fact, eosinophils were present throughout all portions of the sections, both in the zone of active cell proliferation and in the surrounding edematous tissue.
In a slightly older lesion the coils of worm were immediately surrounded by mononuclear cells in many of which the nuclei were deep staining and pycnotic; next to this zone there were a number of large giant cells mixed with many eoslnophils and a moderate number of epithelioid cells (Figs. 17 and 18) . Scattered throughout the nodule were several areas made up largely of newly formed capillaries distended with blood. At the periphery of the nodule definite early capsule formation was present; outside of this the blood vessels still showed marked perivascular reaction, and small loci of edema were seen in the connective tissue in contradistinction to the diffuse edema seen in the earlier lesions. A nodule having approximately the same general structure showed in only eleven of the sections easily distinguishable cross-sections of the parasite; nearby were annular hyaline structures of the same thickness, diameter, and staining reaction as the cuticle of the worm; occasionally these rings were filled with mononuclear wandering cells. No large giant cells were seen in this lesion, but there were several smaller cells with eight to fifteen closely packed oval or round vesicular nuclei and a distinct cell body of a red, finely granular appearance in methyl green-pyronine stained sections. These cells closely resembled the large cells seen in the Aschoff bodies in the hearts of patients dying in the acute stages of rheumatic fever. In fact, in this nodule it would have been difficult to differentiate the histological structure from that of early subcutaneous nodules in children with rheumatic fever, had no sections of the worm been found.
In nodules 2 weeks or more old capsule formation was moremarked, many plasma cells were found immediately under the capsule, and young actively dividing cells were comparatively less numerous in the interior of the lesion. Distinct cross-sections of worms were found in only three out of seven old nodules examined; and in these only a few of the sections contained a single cross-section of worm. In one other lesion hyaline ring-like structures resembling the cuticular membrane were seen. In all of the older lesions containing a portion of the worm there were many large giant cells often surrounding the parasite like a ring; in nodules containing no worm they were less numerous and were absent in two nodules with very thick capsules (Fig. 19) . It seems probable that these giant cells function to remove the parasite and disappear as soon as this task is completed; this view is substantiated by their being most numerous in the nodules in which the worm is undergoing disintegration and by their gradual disappearance in lesions in which no remains of the parasite can be found. The presence in the younger lesion of polynuclear cells with two, four, eight, or more nuclei and the fact that these cells are not far from the worm suggest that the giant cells are formed from the young actively growing cells that have invaded the lesion. A study of many lesions of various ages revealed this giant cell development from cells containing two nuclei to old cells with many nuclei peripherally situated.
Nodules a month or more old consisted chiefly of fibrous tissue in which the cells were more densely arranged at the periphery (Fig.  19 ). Eventually these nodules completely disappear, for none could be found post mortem in several monkeys killed 3 or 4 months after the dlnlcal disappearance of multiple subcutaneous lesions. 1 
Histopathotogy of the Palmar and Plantar Lesions.
The chief site of activity of the nematode in the palms and soles was in the epidermis, with only slight accompanying reaction in the superficial portion of the corium. The principal portion of the epidermis involved was the stratum mucosum below the stratum lucldum and above the stratum germinativum. An early lesion taken from a place where the worm was grossly detected, and cut so that several cross-sections of the parasite were present in a single section, showed different degrees of reaction. Occasionally a single cross-section of the worm was seen in the stratum mucosum of the epidermis with the neighboring epithelial cells appearing almost normal. In other places, close by, small areas slightly larger than the diameter of the parasite were seen filled with granular material, red blood ceils, and degenerated epithelial cells (Fig. 20) . Generally the area of reaction about the parasite was much larger and consisted i Incidentally another type of subcutaneous nodule was found in several monkeys, most often about the extensor aspect of the elbows. Grossly they were I or 2 ram. in diameter and co~isted of a small brown central portion surrounded by a tough white membrane. Microscopically the central portion was made up of six-sided cells with a thick membrane conta{n~ng a more or less homogeneous material; the entire cell stained deep blue with methylene blue-eosin. They were thought to be vegetable cells making up possibly the points of thorns or splinters of wood. Surrounding the mass of vegetable cells were a few foreign body giant ceils and a dense fibrous tissue capsule. Nodules of this type remained constant in size and never showed the perinodular and subcutaneous edema noted about the lesions containlng a worm.
in cross-section of a vesicular area 1 ram. thick and 2 to 4 ram. in breadth. In early lesions before rupture of the blister, the worm was usually found close to the stratum germinativum, which in most pIaces seemed to be intact, but occasionally small areas of this stratum were missing and the blister was in direct contact with the superficial layers of the corium. In these places it was not unusual to see capillaries coursing upward through the corium and emptying into the blister. In the superficial layers of the corium immediately under the blisters there was a definite increase of cells, usually mononuclear in type, but in places small groups of polymorphonuclear leucocytes were seen. Rarely did the small blood vessels of the corium show the perivascular reaction which was so prominent a feature in thesubcutaneous nodules. Occasionally there was definite edema of the subcutaneous tissue surrounding the blister, with a moderate number of polymorphonuclear eosinophils scattered through the edematous area.
The contents of the early unbroken blister consisted of amorphous granular material, many red blood cells, and a few leucocytes, both mononudears and polymorphonuclears; epithelial cells in various stages of degeneration were also present. In older blisters there were many polymorphonudear leucocytes but fewer red blood ceils and epithelial cells. In most of the unbroken blisters it was possible to find the characteristic eggs of the nematode, which in all instances contained fully developed embryos. At times, surrounding the eggs there was a thin, pink-staining, hyaline, annular structure, irregular in outline and two or three times the diameter of the egg. Some sections of the blisters contained the adult parasite, others did not; if present the number of cross-sections of the worm in a single section varied from one to six or eight. In some lesions excised following an unsuccessful attempt to remove the worm intact, small portions of the parasite were found winding through the epidermis. This peculiar winding made it difficult to obtain many complete uninjured specimens of the nematode from the blisters. Sections of skin removed after the blister had ruptured showed the stratum corneum and stratum lucidum separated from the stratum mucosum by an open space; usually the stratum germinativum was intact but occasionally it was missing for a short distance. The fact that the deepest layer of epithelium was rarely completely destroyed and that there was little destruction of the superfidal layers of the corium explains the usual absence of deep ulceration after the desquamation of the top of the blisters; the germinal layer of the epithelium was in condition quickly to repair the damage.
It is evident that the two types of lesions differ in more than one respect. In the subcutaneous nodule the nematode is smaller in diameter, and probably in length, although this point cannot be definitely determined because of theimpossibility of obtaining specimens of the parasite except in sections from the subcutaneous tissue. The anatomy of the worm found in the nodules was much simpler than that of the female nematode found in the cutaneous blisters (Figs. 21 to 23) . No bodies resembling eggs were ever seen in the worms in the subcutaneous lesions or in the tissue immediately surrounding them; on the other hand, eggs in various stages of development were found in all of the parasites in the epidermal blister, and eggs containing embryos were constantly present in the blisters. In both the subcutaneous lesion and the epidermis the first effect of the parasite seemed to be necrosis of the cells immediately surrounding it, followed by vesicle formation with a rapid filling of the vesicle by red blood cells.
The hemorrhage surrounding the female worm in the epidermal burrows and many of the worms in the subcutaneous tissue is probably due to some toxic substance secreted by this parasite. Schwartz (1) lately showed that certain nematodes contain substances that inhibit the coagulation of blood to a marked degree and appear to be similar to leech extract. This toxic substance is evidently of importance in insuring the worm a proper supply of food, for the adult female lives literally in a pool of blood. The finding of hemorrhage about many of the nematodes in the subcutaneous nodules is a point in favor of the theory that the worms in both the epidermis and subcutaneous nodules belong to the same species.
In the subcutaneous tissue the intensity of the local response was so great that the parasite was prevented from wandering farther; on the contrary it seems to have been quickly killed, firmly encapsulated, and subsequently removed like any other easily phagocytable foreign body. In other words, the response of the tissues of the host in this re-gion was sufficient to prevent the parasite from continuing its existence. The conditions in the epidermal lesion, on the other hand, were morefavorable for the parasite. By continuing its existence in the epidermis during the egg-laying stage and constantly invading new skin areas, the female worm found favorable conditions for the deposition of its eggs and their extrusion into the external world where they might infect new hosts. The reaction in the epidermis never seemed to be sufficiently intense to kill the worm. On the contrary, the ease with which the blister burst and scattered its contents rendered espedally easy the dissemination of the eggs. There is here a condition of almost perfect parasitism in which the injury inflicted by the nematode on the host is not sufficient to impair seriously the health of the host, but in which the local injury in the palms and soles is of such a nature as to favor the continuation of the existence of this peculiar nematode.
It has been impossible for us to determine the life history of this nematode. It is possible that some of the worms found in the subcutaneous lesions were males; but if they were males, one cannot state whether they migrated to the subcutaneous tissue after fertilizing the female or whether they reached this tissue before having completed their sexual function. We have examined post mortem several monkeys with active skin lesions and, with the exception of one lymph node containing a larval form and tubercle-like nodule, have found no lesions resembling the skin blisters or subcutaneous nodules in any of the viscera or muscles. In so far as our observations go they indicate that practicafly the entire lesion producing activity of this nematode is in the epidermis and subcutaneous tissue.
Attempts to hatch the eggs in moistened filter paper kept at body temperature for 2 months have failed to induce the embryos to migrate from the shefls. The injection of the eggs into the skin of the palms and soles of monkeys and into the subcutaneous tissue of the extremities has not been followed by lesions like those observed in naturally infected aniraais; there was slight local reaction lasting 3 or 4 days, following which there was practicafly no gross evidence of the introduction of any irritating substance. The fact that fully developed embryos ~n be caused to emerge from the eggs obtained from skin blisters by simple mechanical pressure shows that the~¢ are probably in condition to continue their life's activity immediately when brought under favorable conditions. It seems most probable that the digestive juices of the stomach or intestine act upon the opercular plug and allow the embryo to escape; it is well known that eggs of this character are usually hatched in the stomach or intestine, after which the embryos continue their activity by burrowing through the wall of the gastrointestinal tract and migrating to various parts of the body. An intermediary host is therefore not necessary for the continuation of this type of parasite.
We have searched in vain for the characteristic eggs in the feces of twenty monkeys that had shown skin lesions and in the entire intestinal contents removed post mortem from several other monkeys; Kofold's (2) brine concentration method was employed to obtain the material for examination. The eggs of another common intesfinal parasite, an ~sophagostomum, were found in the feces of most of the monkeys examined. It seems probable, therefore, that the only manner in which the Trichosoma eggs are extruded from the body of the monkeys is from the skin lesions. In so far as we are able to determine, this method of dissemination of eggs has not been previously described for nematodes.
It is not unusual to find lesions of the skin and subcutaneous tissue caused by animal parasites. Ground-itch is well known to be due to invasion of the skin by the larwe of Ancylostoma duodenale. Looss (3) states that a similar condition may result from infection with larvae of Strongyloides stercoralis. Subcutaneous tumors in man may be caused by Filaria bancrofti, Loa loa, Agamofilaria georgiana, and Rhabditis niellyi. The female guinea-worm (Dracunculus medinensis) burrows in the subcutaneous tissues and discharges young larvae from her body, through an ulcer in the skin to the outer world. This is the closest parallel we can find in the literature to the action of our Trichosoma in which eggs are deposited in an epidermal blister before being discharged from the body of the host.
A somewhat similar microscopic lesion of the epidermis is seen in larva migrans, or creeping eruption, which is due to burrowing in the epidermis by the larvae of a Gastrophilus (bot-fly). The gross picture, however, is different; it consists of a migratory red line in the skin from 1 to 9 ram. broad, in the center of which is a fine line due to the burrow. Minute vesicles are occasionally seen along the course of the red line, but the entire lesion does not become bullous or purulent (4) .
Castellanl and Chalmers (5) report a rare skin disease of unknown etiology found in natives of Ceylon and South India; it is called dermatitis macrogyrata, and is characterized by the presence on the palms of the hands of one or two very large gyrations formed by scaling and crusty lesions. On removing the crusts and scales a broad shallow furrow can be seen situated in the epidermis. Neither fly larvae nor fungi are found in the lesions. The photograph of the condition in CasteUani and Chalmers' book resembles very closely the lesions seen in our monkeys after the removal of the top of the blister. It is interesting to conjecture upon the possibility of the two conditions being due to a common cause, inasmuch as Macacus rhesus comes from the same part of the world as the patients in whom dermatitis macrogyrata is found.
Description of the Nematode.
Female.--Ouly a few intact specimens of the female worm were obtained from the blisters on the hands or feet. Many broken specimens were secured, all of which contained eggs. The worms were all of practically the same size; the head and esophagus were of about one-half the diameter of the portion of the body containing eggs; the body gradually increased in diameter from immediately behind the head to the tail. Measurements were as follows: In unstained specimens fixed in alcohol and mounted in glycerol, the nematode showed a hyaline cuticle with slight annular striation. Beginning about the middle of the body were seen numerous highly refractile fine papillae, arranged in two broad bands towards the posterior portion of the body. The cuticle about the head was about twice the thickness of that elsewhere; the head was thus slightly ovoid in shape. No teeth could be detected. The esophagus con-sisted of a single chain of from 85 to 95 cells with the lumen in the center. The digestive tube then showed a slight sacular dilatation, followed by a long intestine which was arranged in loose coils in the posterior half of the body. The anus was terminal. The posterior end of the body was bluntly conical.
The vulva was situated just posterior to the termination of the cuboidal esophageal cells. There was a single ovary at the posterior end of the body. Between the ovary and the vulva the eggs could be seen in the uterus gradually developing into definite embryos and taking on the characteristic brown, lemon-shaped shell with round canal at each end covered by an opercular plug.
The eggs measured from 40 to 42 microns in breadth and 67 to 70 microns in length, had a thick highly refractile hyaline shell, usually brown in color, and contained a coiled embryo, which upon pressure could be caused to emerge through the opening at one end (Fig.  24) .
The embryo had bluntly rounded ends and was filled with a uniform colorless material containing a group of highly refracfile droplets toward the posterior end.
In sections of the epidermis stained with eosin-methylene blue, the female parasite was surrounded by a pink hyaline cuticle. Inside of rids were two single rows of blue-stalning cuboidal muscle ceils; each row occupied about one-third the drcumference of the worm (Figs. 25 and 26) . Between these rows d ceils and slightly overlap-" ping the ends were more loosely arranged phlk-staining cells with long communicating processes, considered as nerve ceils. In all crosssections a flattened annular structure, evidently the intestine, was seen lined wlth a single layer of cuboidal cells. In a number of instances the lumen of the intestine contained a few erythrocytes.
In some sections the remainder of the body was filled with a single cross-section of the uterus with maturing eggs (Fig. 26) . Elsewhere, there were two or three cross-sections of the generative organs. Some contained young eggs, others consisted of a thin hyaline ring enclosing numerous long fiat deep blue-staining bodies radially arranged and usually pointing towards the center. Medal to these, there was a loose fibrillar meshwork with a few similar elongated bodies. In a few sections large cells resembling young eggs were seen in the center of this organ, and in several longitudinal sections this organ (supposed to be the receptaculum seminis) was seen to communicate directly with the egg-containing structure (Figs. 25 and 27) .
No sections were obtained through the esophagus of the female worm. In all of the sections above described the diameter of the worm was from 140 to 160 microns.
Worm in Subcutaneous Nodules.--In one series of sections the entire worm was included (Fig. 28) . It was fairly uniform in size, and measured from 35 to 45 microns in diameter. It was surrounded by a thin hyaline pink.staining cuticle, inside of which was a single ring of cuboidal cells. In some places this ring of cells was almost continuous; elsewhere, it was broken into two segments each occupying about one-third the circumference of the worm, with one or two larger cells between the ends of the segments. In many cross-sections the remainder of the worm was filled with granular amorphous pink-staining material. On longitudinal section, one end of the worm was made up of cuboidal cells filling the entire parasite. These resembled the esophageal cells seen in the female, and evidently corresponded to the same pink-staining areas described in cross-sections. In other sections, most often towards the posterior end of the worm, were seen two circular structures made up of elongated flat deep blue-stainlng bodies similar in shape and size to those seen in the receptaculum seminis of the female worm. In longitudinal sections these flattened bodies were pointed anteroposteriorly. No lumen or structure resembllng an intestine was seen in this specimen.
A fresh serpiginous lesion after excision showed on gross examination a small waxy line. In these sections many cross-sections of a worm were seen; they were larger and the worm was evidently more mature than the one described above; measurements of several crosssections showed a diameter of about 55 microns (Figs. 29 to 31 ). There was a pink hyaline cuticle inclosing a single ring of cells. This ring was divided into four segments, two of which contained cells with rounded deep blue-staining nuclei, each segment occupying about one-third the circumference of the worm; the other two were made up of pink-staining cells resembling the nerve cells of the female worm. Back of the esophagus were two distinct structures in the body of the worm. One was an elliptical ring lined with a single layer of flat cells, evidently the intestine. The other was a round body occupying about one-half the diameter of the worm and in places filled with small cells with solid deep blue nuclei; in other places the nuclei were arranged concentrically about a .small lumen; in still other sections the lumen was larger and surrounded by a single layer of cuboidal cells. At the head end of the worm longitudinal sections showed large cuboidal esophageal cells, and cross-sections showed these cells occupying the entire diameter of the parasite inside of the muscle and nerve cells.
It was thought prol~able that this was a male worm. The muscle and nerve cells, esophageal cells, and intestine resembled similar structures of gravid female worms in the epidermis. The genital tract, however, was different.
The first of the worms described in the subcutaneous tissue was evidently a larval form, as neither the intestinal nor genital tract was well differentiated. The second was more mature, with a genital tract distinctly different from that of the adult female. Both forms were seen in other sections. It seems plausible, therefore, to conclude that the subcutaneous nodttles contained both immature larvee and fairy well developed male worms.
Classification of the Nematode.
The parasite is clearly a member of the nematode superfamily Trichinelloidea Hall, 1896a, family Trichinellida. ~ Stiles and Crane, 1910. Hall (6) On characters of the female, namely size and shape of body and location in host, our worm can be safely eliminated from the subfamily Trichinellina. ~. As an examination of ten gravid females failed to reveal the presence of males in the uterus, this worm is apparently to be eliminated from the subfamily Trichosomoidinm. Hall (1916a, p. 19) It will be noticed that to classify a species of Trichurin~e in its proper genus and subgenus, it is absolutely essential to examine the male worm, and this sex we have thus far been unable to find. Any generic classification is, therefore, only provisional and will of necessity be subject to possible change as soon as the male is studied.
The old collective genus of this group is Trichosoma Rudolphi, 1819a, which is Capillaria Zeder, 1800a, renamed. If we classify the worm in Capillaria, s. str., Hepaticola, Thom~nx, or Calodium, it is clear that we predicate certain anatomical characters upon the basis of which the modern classification is founded; accordingly, we introduce an element of confusion in anatomy. By placing the worm in the collective genus Trichosoma (which is Capillaria sensu lato) we avoid all complications as to detailed points in anatomy, but make it inevitable that later the worm will be transferred to one of the modem and more restricted generic groups. Both courses are oPen to criticism, but it seems that the latter course is the more conservative, since changes of names are more easily made than changes in erroneous conceptions as to anatomy; further, Trickosoma gives the approximate, though not the taxonomically exact, location of the worm. Accordingly, the parasite is provisionally referred to Trichosoma pending the finding of the male.
As it has been impossible to find any reference to a dermal trichosome in monkeys, we assume that the species is new and we propose for it the name Trichosoma cutaneum, 1922. 2 S1TM'~ARY.
A number of monkeys (Macacus rhesus) were found to be infected with a nematode which gave rise to several types of skin lesions, subcutaneous nodules, edema about the joints, and elongated serpiginous blisters of the palms and soles.
In the subcutaneous nodules were found larval forms of the nematode and possibly adult male forms.
The reaction about these worms consisted of proliferation of fixed cells, and mvasxon of eosinophils, with subsequent presence of giant cells, young blood vessels, and finally capsule formation; eventually the worms were killed, eliminated, and the nodule disappeared.
In the skin of the palms and soles the adult female worm burrowed in the epidermis, producing an elongated serpiginous blood blister that eventually became purulent. In this blister the worm laid her eggs; and by the bursting of the blister the eggs were discharged into the outer world and placed in a position to infect new hosts. The reaction in the epidermis was evidently not severe enough to interfere seriously with the health of the host or with the continuation of the egg-bearing period of the female parasite. This condition of almost perfect parasitism is an ideal one for the continuation of the life of this species of nematode. In so far as we are able to determine this is the first description of a nematode that lays its eggs in the epidermis.
The provisional name of the parasite is Trichosoraa cutaneum,
1922.
2 In seeking to identify this parasite in literature we have consulted the Stiles and Hassall nematode catalogue (Stiles, C. W., and Hassall, A., Bull. Hyg. Lab., U.S.P.H., No. 114, 1920) , Stossich (Stossich, M., Boll. Soc. adriat. sc. nat. Trieste, 1890, xli, 3) , Travassos (Travassos, L., Mera. Inst. Oswaldo Cruz, 1915, vii, 146) , and various other publications, but have found~o record of cutaneous Capillaria in monkeys; neither has a record of this kind been found in the host catalogues of parasites in the Zoological Divisioa of the United States Public Health Service and of the Bureau of Animal Industry.
For valuable assistance in this portion of the work and many helpful suggestions we are indebted to Professor Charles WardeU Stiles of the United States Public Health Service. 
